Investigation of the pulmonary bioactivity of double-walled carbon nanotubes.
Double-walled carbon nanotubes (DWCNT) are a rather new and unexplored variety of carbon nanotubes. Previously conducted studies established that exposure to a variety of carbon nanotubes produced lung inflammation and fibrosis in mice after pharyngeal aspiration. However, the bioactivity of double-walled carbon nanotubes (DWCNT) has not been determined. In this study, the hypothesis that DWCNT would induce pulmonary toxicity was explored by analyzing the pulmonary bioactivity of DWCNT. To test this hypothesis, C57Bl/6 mice were exposed to DWCNT by pharyngeal aspiration. Mice underwent whole-lung lavage (WLL) to assess pulmonary inflammation and injury, and lung tissue was examined histologically for development of pulmonary disease as a function of dose and time. The results showed that DWCNT exposure produced a dose-dependent increase in WLL polymorphonuclear leukocytes (PMN), indicating that DWCNT exposure initiated pulmonary inflammation. DWCNT exposure also produced a dose-dependent rise in lactate dehydrogenase (LDH) activity, as well as albumin levels, in WLL fluid, indicating that DWCNT exposure promoted cytotoxicity as well as decreases in the integrity of the blood-gas barrier in the lung, respectively. In addition, at 7 and 56 d postexposure, the presence of significant alveolitis and fibrosis was noted in mice exposed to 40 μg/mouse DWCNT. In conclusion, this study provides insight into previously uninvestigated pulmonary bioactivity of DWCNT exposure. Data indicate that DWCNT exposure promotes inflammation, injury, and fibrosis in the lung.